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ABSTRACT 
A rev i ew o f t he literature in response prevention 
re v ealea that the technique is generally considered to re-
duce fear but that proper assessment of the persistence of 
fear reduction was lacking. Previous studies attempting to 
measure the durability of fear reduction either failed to 
con t rol for potential confounds in within subjects designs 
or used problematic fear assessment techniques. The purpose 
of this study was to assess the stability of fear reduction 
using improved fear assessment procedures and random groups 
design strategies. 
One hundred and fifty albino rats were randomly assigned 
to receive or not receive response prevention or to act as 
control subje c ts with no avoidance training. Ten subjects 
from each tr ea tment condition were randomly assigned to be 
tested for f ea r at either 0 , 3, 27, 81 or 243 hours after 
the tr e atment phase, Fear was measured by the a p proach 
methodolog i es , approach late nc y and number of safety tests. 
Res~lts ~ consistent with previous findings ind i cated 
that while fear was reduced it was not completely eliminated 
following treatment with response p r e v ention. Most important, 
and contrary to the findings of previous research using with-
in subjects designs and less s e nsitive fear assessment 
tech ~ iques, were results suggesting tha t the fear reduction 
~ 
resulting from response prevention wa s stable over a 10 day 
period. Implications for therap y analogues were discussed. 
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INTRODUCTION 
Avoidance behavior is functionally defined as a 
response which prevents the occurrence of an aversive stimu-
lus. In . discriminated avoidance, an animal typically learns 
to terminate a warning stimulus which would otherwise result 
in the presence of an aversive stimulus, While the major 
interest in avoidance behavior is reflected in variety of 
theories generated to explain it (Bolles, 1970; Herrnstein, 
1969; 
1967; 
Miller, 1951; Mowrer, 1940, 1950; Rescorla & Solomon, 
Schoenfeld, 1950; Seligman & Johnston, 1973; Solomon, 
& Wynne, 1954), no one theory has been able to account for 
all the empirical data describing the phenomena, 
Mowrer's (1940, 1947, 1950) two-process fear mediation 
theory is the ~ost often ~ited framework for interpreting 
avoidance behavior (Corriveau, 1978; Mineka, 1979). Mowrer 
describes the acquisition and maintenance of avoidance as a 
dual process involving both Che learning of fear and the 
learning of the observable avoidance response itself, The 
theory proposes that fear is learned through classical 
conditioning and that avoidance behavior is learned and 
maintained through instrumental conditioning, The process 
is estahlished as follows: First, the warning stimulus 
becomes a conditional stimulus (CS) by repeated association 
with an aversive or unconditional stimulus(UCS), Fear, 
assumed to be a conditional response (CR), is thus elicited 
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by the CS. Second, the avoidance response results in the 
termination of the CS, which in turn results in the reduction 
of fear. Thus, the avoidance response is thought to be 
instrumentally reinforced by fear reduction. Rescorla & 
Solomon's (1967) review of the evidence supported and slight-
ly revised Mowreris theory by concluding that some central 
state acted as a mediator between CRs and instrumental 
behavior. They also concluded that changes in this central 
state were subject to the laws of classical conditioning. 
Mineka (1979) cites that many experimental psychologists 
out of convenience have chosen the word "fear" to describe 
that state. 
Other theorists have questioned whether or not fear 
has any role at all in the mediation of avoidance behavior. 
For example, Schoenfeld (1950) postulated that since a neutral 
stimulus is repeatedly paired with anaversive stimulus (a 
negative reinforcer), the neutral stimulus must become a 
conditioned aversive stimulus, What is learned in the 
discriminated avoidance paradigm is the escape from the 
conditioned aversive stimulus; thus, avoidance behav~or is 
negatively reinforced, Herrnstein (1969) has extended this 
view by describing the warning stimulus simply as a discrimi-
native cue which "sets the occasion" for responding. The 
avoidance resp~nse is maintained by the negatively reinforc-
ing properties of the reduced frequency of UCS presentation 
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rather than escape from a negative reinforcer or reduction 
in levels of fear, It should be noted that these theories 
do not deny that fear may be learned through classical 
conditioning in the avoidance paradigm, They contend 
simply that fear is not the motivator that maintains the 
instrumental avoidance response. 
A third theory of avoidance behavior (S£ligman & Johnston, 
1973) involves the generation of two expectancies which account 
for the maintenance of the avoidance behavior. The first expect-
ancy is that an avoidance response will lead to no shock; the 
second is that no avoidance response will lead to shock. It 
is further assumed that no shock is preferable to shock, 
Fear, again classically conditioned to the warning stimulus, 
serves only to motivate the avoidance response in the initial 
stages of training before the expectancies are formed. Once 
the expectancies exist, fear is no longer necessary to main-
tain avoidance behavior; In fact, fear could be extinguished 
through normal Pavlovian procedures and, because of the 
expectancies, avoidance behavior could persist, 
Experimentally induced avoidance behaviors in animals 
have been shown to be considerably more resistant to extinc-
tion than other conditioned responses (Solomon & Wynne, 1954; 
Levis, 1966). For example, Solomon, Kamin & Wynne (1953) 
report that dogs who le a rned a hurdle-jumping response in a 
shuttle box after only a few intense shocks ran as many as 
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650 extinction trials without showing a decrement in avoid-
ance behavior, In the laboratory, extinction has typically 
been operationalized by removing the UCS while continuing to 
present the CS. Since the organism continues to escape the 
CS, there is no opportunity for discrimination between the 
avoidance training and extinction conditions, . That is, by 
escaping prolonged exposure to the CS, the organism removes 
itself from the very situation in which relearning might take 
place, Mowrer (1950) has dra~n the analogy between this 
process and similar processes involved in human neurotic 
behavior which is often self perpetuating and self defeating. 
Interestingly, the persistence of avoidance responding 
has caused several problems for Mowrer's theory of fear 
mediated avoidance. Over a series of consecutive avoidance 
responses, the fear CR should gradually extinguish due to 
what are in effect classical extinction trials in which the 
CS is not paired with the UCS, As fear extinguishes the 
motivation for the instrumental avoidance response should be 
removed resulting in extinction of this response, However, 
the I'2sponse persists, As several studies have shown (Kamin, 
Brimmer & Black, 1963; Solomon & Wynne, 1954; Starr & Mineka, 
1977), the fear CR may become attenuated during avoidance 
training without a concurrent or subsequent decrement 
in avoidance. It has also been demonstr~ted that under 
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certain circumstances the avoidance response can be extin-
guished without a concurrent reduction in the fear CR 
(Coulter, Riccio & Page, 1969; Linton, Riccio, Rohrbaugh & 
Page, 1970; Mazzara, Riccio & Riley, 1974; Page, 1955; Page 
& Hall, 1953). Despite these findings Mowrer's theory 
remains the most often cited as an explanation of how 
discriminated avoidance is learned. 
Because of the similarities between experimentally 
induced avoidance behavior in animals and human neurotic 
behaviors (Bandura, 1969; Baum & Poser, 1971; Leitenberg, 
1976; Stampfl & Levis, 1967) applied as well as basic 
researchers have been interested in investigating techniques 
for eliminating avoidance behavior, One such technique, 
call "forced reality testing" by Solomon & Wynne (1954) 
and "response prevention" by Baum (1966, 1970) has been 
used in laboratory settings with animals subjects. This 
method consists of training an animal to consistently avoid 
a CS and then preventing the avoidance response in the 
presence of the CS. The UCS is no~ presented during response 
prevention. According to Mowrer 1 s theory, since the 
presentation of the CS is no longer paired with the UCS, 
th e aversive properties of the CS (fear) extinguish, 
resulting in the cessation of the observable avoidance res-
ponse. A number of studies have demonstrated the efficacy 
of respons e prevention (RP) in facilitating the extinction 
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of disc~iminated behaviors (Baum, 1965, 1966, 1969a, 1969b; 
Benline & Simmel, 1967; Berman & Katzev, 1972; Corriveau, 
1978; Lederhandler & Baum, 1970; Page & Hall, 1953; Reynierse 
& WiffF 1973; Shipley, Mock & Levis, 1971; Siegeltuch & Baum, 
1971; Solomon, et al., 1953). Typically, a reduction in 
active avoidance behavior is viewed as an index of fear reduc-
tion since it is presumably necessary for the fear CR to be 
extinguished before the instrumental avoidance responses 
cease. 
Similarly, in applied treatment settings, implosion 
therapy and flooding, for which RP is the subhuman analogue, 
have b~en employed successfully in the treatment of anxiety 
motivated phobic behaviors in humans (Bandura, 1969; Leiten-
burg, 1976; Stampfl, 1966; Stampfl & Levis, 1967, 1968). In 
flooding the therapist exposes the client in vivo (or through 
imagery in implosion) to repeated prolonged contact with fue 
anxiety producing stimuli, without the occurrence of physic-
ally injurious consequences. 
to extinguish. 
Phobic anxiety is then presumed 
One alternative explanation of the process by which RP 
facilitates avoidance extinction, called the competing 
response theory, has been proposed by Page (Page, 1955; Page 
& Hall, 1953). Because the RP procedure prevents the occur-
rence of the originally learned avoidance response in the 
presence of the CS, new responses, such as crouching and 
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freezing, are instrumentally reinforced through the absence 
of shock, Thus, when subjects are tested in an active 
extinction procedure they are likely to exhibit these newly 
learned instrumental responses in the pres e n c e of the CS 
rather than e xhibit the conditioned avoidance response, 
Page cont e nds that while RP reduces the p e rsistence of 
avoidance behavior, this reduction does not necessarily 
d e monstrat e a concurrent reduction in fear, In one study, 
Page (1955) d e monstrated that while the persistence of 
avoidance was reduced as a result of ·an RP procedure, the 
latencies to approach the CS were longer for the subjects 
ex posed to RP than for those subjects extinguished in the 
normal fashion. Thus, Page concluded that subjects recei-
ving RP were more fearful than the subjects exposed to normal 
extinction. While Page's study has some severe methodological 
problems, ·r es ults from Coulter, et al, (1968), Linton, et 
al. (1970) a nd Rohrbaugh, Riccio & Arthur (1972) have 
supported his findings. Using latency to approach the CS 
as the measure of fear, these studies demonstrated that 
subjects r e ceiving RP sh o wed less fear than subjects recei-
ving neither RP nor e xtinction trials but more fear than 
normally ext in g ui s h e d subjects. While these studi e s demon-
strate suppo r t for Page's competing respons e theory of 
r e sponse prev e ntion, the y h a ve been critici z ed by Corriveau 
& Smi th (1978), Monti & Smith (1976) and Shipl e y, et al. 
page 8 
(1971) who argue that because the total amount of non-
reinforced CS exposure for the groups receivin& RP was 
considerably less than the same exposure for the groups 
extinguished in the normal fashion, the differential amounts 
of fear demonstrated between groups could be the result of 
differential amount of CS exposure. Shipley, et al. (1971) 
found that when the amount of exposure to the CS was held 
constant, the fear demonstrated was not significantly differ-
ent acros~ groups. These results then support Mowrer's two-
process theory in that fear reduction as a result of RP 
was no dif£erent than the fear reduction resulting from 
normal extinction procedures, 
It should be pointed out that Page's competing response 
theory does not preclude the possibility of a fear CR 
extinguishing as a result of non-reinforced CS presentations 
but simply dissociates fear extinction from avoidance extinc-
tion, As each extinction process involves a different res-
ponse system, a reduction in avoidance could be due to either 
an interaction between the systems (fear mediated reduction) 
or the ef f ect of learning new responses within the operant 
system alone. However, the competing response theory does 
raise doubt that the absence of avoidance responding in an 
active avoidance extinction procedure is an adequate index 
of the underlying f~ar state, 
_While the most commonly employed technique to assess 
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fear in laboratory settings has been the measurement of 
persistence of the conditioned active avoidance response 
during extinction (see Corriveau, 1978 for a review)~ 
other differentially sensitive methodologies have been 
used. For example, Kamin, et al. (1963), Monti & Smith 
(1976) and Starr & Mineka (1977) employed the conditioned 
emotional response paradigm (CER), which gives an index of 
fear by measuring the amount of suppression of an ongoing 
operant during the presentation of a CS, However, Corriveau 
(1978) found fear assessment using CER to be less sensitive 
than the persistence of avoidance measure. Further~ he 
demonstrated that the most sensitive measurement of fear was 
obtained when latency to approach a previously avoided CS 
was measured (Corriveau, 1977, 1978; Corriveau, Contildes & 
Smith, 1978; Corriveau & Smith, 1978). In one study, 
Corriveau & Smith (1978) noted that subjects tested for fear 
using the approach methodology would place a paw on the shock 
grid before completely approaching the grid area. It appeared 
as though the animals were testing for the presence or absence 
of shock. The number of these safety tests was significantly 
fewer for the subj~cts receiving RP compared with those not 
receiving RP and more frequent than non avoidance trained 
control subjects. In directly comparing the fear assessment 
techniques described above, Corriveau (1978) found approach 
latency and number of safety tests to be the most sensitive 
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dependent variables, with persistence of avoidance and CER 
respectively providing increasingly less sensitive measure-
ments. It is indeed unfortunate that the majority of studies 
report .ing fear reduction resulting from RP procedures have 
employed fear assessment techniques other than the approach 
methodology, 
Both applied and thebretical interest in methods of 
facilitating fear reduction has lead to a number of para-
metric studies investigating the effects of RP. Factors 
such as UCS intensity (Baum, 1969a; Corriveau, 1977), dura-
tion of RP (Baum, 1969b; Baum & Gordon, 1970) techniques 
facilitating RP (Corriveau et al., 1978; Lederhandler & 
Baum, 1970) and massed versus distributed RP (Berman & 
Kataev, 1970; Schiff, Smith & Prochaska, 1972) have been 
investigated. 
While the above studies reflect efforts to discover 
ways to maximize fear reduction using RP techniques, one 
question not adequately addressed involves the duration of 
the effects of this treatment. One study which attempted 
to investigate the durability of fear reduction (measured 
by the problematic persistence of active avoidance technique), 
was conducted by Benline & Simmel (1967), Their results 
indicated that although the reduction of the conditioned 
avoidance response was facilitated by RP~ the effect was 
only temporary, After avoidance training and RP in a shuttle 
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bo~ 7 subjects were given 100 extinction trials over five 
days, While the subjects who received RP avoided less on 
the first day of testing than control subjects, the degree 
to which the groups differed decreased as a function of the 
blocks of extinction tri~ls. By day five, extinction perform-
ance was comparable for both groups with the RP groups avoid-
ing consistently. How e ver, by employing a within subjects 
design, Benline & Simmel may have confounded the effects of 
repeated testing for avoidance with the effects of RP. 
Crawford (1977) attempted to replicate these findings using 
a platform avoidanc e apparatus and a shorter duration of RP, 
Contrary to Be nline & Simmel, she found no increased fre-
quency . of avoidance responding over the five da y period in 
her RP groups. Thus, while RP has been shown to reduce 
avoidance b e havior, the effect has not been conclusively 
d e monstr a ted to be stable over time. Further, b e cause fear 
assessment consist e d of the measurement of persist e nt active 
avoidance rather than the more sensitive approach measure-
_ments, conclusioris regarding the durability of f e ar 
reduction are e quivocal. 
The present study was d e signed to investigate the 
duration of th e ef fe cts of RP, Avoidance trained animals 
either received or did not receive RP and were tested for 
f e ar at either 0, 3, 27, 81, or 243 hours. Control subjects 
who r ece iv e d no a v oi d a n ce tra inin g we r e a l s o t e st e d for 
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fear at these intervals, A 3 x 5 factorial design was 
employed. The retention intervals were chosen to provide 
information about the course of fear at both short (the 0 
and 3 hour groups) and long (3 and 10 days respectively for 
the 81 and 243 hours groups) durations while conforming to 
the common practice within biological sciences of using a 
ratio scale . It should be noted that the assessment at 243 
hours provides information about the duration of the effects 
of RP at twice the maximum retention interval employed by any 
previous study, _ This study is also the first to employ the 
approach asse s sment methodologies in the measurement of the 
durability of RP eff e cts, Latency to approach the CS and 
the amount of safety test behavior were used to measure fear 
rather than the less sensitive avoidance or CER fear assess-
ment techniques. 
The following hypothepes were generated: First, RP 
would have a n effect on the a mount o f fear the subjects 
ex hibited, Specifically, subjects who received RP were 
e xpected to demonstrate less fear than subjects who did 
not r e c e ive r e spons e prev e ntion ( NRP) but more than control 
subje c ts, S e cond, b e cause the between subject design 
eli~inates the possible r e active eff e cts of repeated testing 
within subj e cts, it was hypothesized that no significant 
change in the approach me asures would occur ovei the 10 day 
r e t e n t io n in t e r va l. It wa s p r e di c t e d that at e ach r e t e ntion 
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interval, the amount of fear exhibited by the subjects 
receiving RP would be less than that exhibited by the NRP 
subjects but more than that demonstrated by the control group. 
From this hypothesis, it was also predicted that the amount 
of fear demonstrated by the RP groups would remain consistent 
at each of the retention intervals, 
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METHOD 
Subjects 
. ' 
The subjects were 165 experimentally naive Sprague-
Dawley male rats obtained from the Charles River Breeding 
Laboratory. They were housed separately and maintained on 
ad libitum food and water throughout the entire study. 
Weights at the start of training ranged from 250 to 366 g. 
Twelve subjects were discarded for failure to meet avoidance 
training _~riteria and three were replaced due to equipment 
failure. 
Apparatu~ 
All avoidance training and fear testing was conducted 
in a one-way platform avoidance apparatus, manufactured by 
the Lafayette Instrument Company (model 85200), housed in a 
sound attenuated chamber, rhe grid chamber was 23 cm, long, 
20.3 cm, wide and 20,3 cm. high, The platform located 9 cm. 
above the grid floor through an 11 cm. by 20 cm, hole in an 
end wall of the grid chamber, was 20,3 cm. wide and 11,5 cm. 
deep when the door separating the platform from th~ chamber 
was fully open. A touch sensitive circuit between the grids 
and the platform allowed the recording of the number of 
times the subjects touched the grids without leaving the 
platform, A wooden chamber of dimensions equal to the grid 
~hamber was used as a temporary retaining cage. Shocks were 
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delivered from a Coulbourn Instruments solid state shocker 
(model El3-16) to the grid floor, All procedures, except 
placing or removing the subjects from the apparatus, were 
automated with standard electromechanical programming 
equipment. 
Procedure 
Avoidance Training 
One hundr e d randomly s e lected subjects w~re trained to 
a criterion of 10 consecutive avoidance responses, Subjects 
not . meeting this crit~rion within 60 trials were discarded 
and ;replaced, An avoidance response was defined as jumping 
completely onto the platform within 10 sec, of the door 
opening and remaining on the platform for 15 sec, No dis-
criminative CS other than the door opening was Jsed. The 
UCS was a scrambled shock registering 1,5 mA on the meter of 
the Coulbourn shocker. 
val was used. 
A variable 30 sec, intertrial inter-
Two measures reflecting the acquisition of avoidance 
The first was the total number of trials to 
the criterion of 10 consecutive avoidance responses, The 
s ec ond was the tbtal duration of the UCS received during 
avoidance training. 
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Treatment 
Response Prevention. Fifty avoidance trained subjects 
were randomly assigned to receive RP, Each of these subjects 
remained in the avoidance apparatus with the door closed 
(the platform unavailable) for 45 min, immediately after 
avoidance training. Following RP each subject was placed in 
the retaining cage for one min, after which it was returned 
to its home cage for the assigned retention interval. 
No Response Prevention, Each of the 50 randomly as-
signed subjects in the NRP group was placed in the retaining 
chamber after its t e nth consecutive avoidance response. The 
subject remained th e re for 46 min, after which it was r e turned 
to its home cage for the assigned retention interval, 
Control. Fifty randomly selected subjects which did 
not receive avoidance training were placed inside the avoid-
a nce app a ratus with the platform door open for 15 min., 
appro x imately the amount of time it took for avoidance 
training, This allo wed control subjects equal familiarity 
with fue apparatus. In order to be able to compare the 
subjects rec e iving RP to the control subjects, each of the 
latter remained in the avoidance apµaratus with the door 
closed for 45 min, imm e diately following this "mock" avoid-
ance training. Each subject was then placed in the ~etaining 
chamber for one min. and then returned to its home cage for 
the assign e d r ete nti o n int e rval, 
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Fear Assessment 
Fear was assessed at either O, 3~ 27, 81 or 243 hours 
after the end of the treatment phase. Ten subjects from 
each of the three treatment conditions were randomly 
assigned to be tested for fear at one of the five retention 
intervals in the 3 x 5 factorial desigri shown in Table 1. 
The fear assessment procedure began by placing the 
subject on the platform of the avoidance apparatus with only 
6.2 cm, of the platform available, Two dependent measures 
were recorded during a 60 min, assessment period. The first, 
approach latency, was defined as the duration in seconds 
before the subject completely departed from the platform 
and remained on the shock grids for at least three consecu-
tive seconds, If the subject did not meet this criterion 
within one hour, a score of 3600 sec, was recorded, The 
second dependent measure was the number of safety test res-
ponses emitted before the subject completely departed from 
the platform, A safety test was defined as the subject 
touching the grid with his paws prior to a complete approach 
response (Corriveau & Smith, 1978), These response were · 
detected and automatically recorded using the touch sensiti~e 
relay and counter. 
Treatment 
Group 
No Response 
Prevention 
Response 
Prevention 
Control 
Table 1 page 18 
3 x 5 Factorial Design for Testing the 
Durability of Response Prevention 
Retention Interval in Hours 
0 3 27 81 243 
Note: n per cell= 10 
N = 150 
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RESULTS 
Avoidance Traini?B 
Both avoidance acquisition variables were exam1nen to 
determine whether the RP and NRP groups received equivalent 
avoidance training, Table 2 shows the means and standaid 
deviations for total trials to avoidance criterion and total 
duration of UCS exposure, An F test failed to reveal 
max 
heterogeneity of variance for either of the training 
variables. Since the analysis of variance is relatively 
insensitive to the assumption of homogeneity of variance, an 
alpha level of ,01 was selected for all Fmax tests, One-way 
analyses of variance failed to reveal differences between the 
two groups for either total trials or the duration of UCS 
(Fs < 1. 0), (The summary tables for these and all other 
analyses of variance are shown in the appendix,) 
Fear Assessment 
Approach Latency, Table 3 shows the means and standard 
deviations for approach latency in seconds for the treatment 
groups at each retention interval, The time taken to depart 
from tte platform appears greatest for the group of avoid-
ance trained subjects receiving no treatment and the least 
for the control subjects who approached the shock grids 
almost immediately. An examination of the approach latencies 
for each retention interval (collapsed across treatments) 
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Table 2 
Means and Standard Deviations of the 
Two Avoidance Training Variables 
Treatment 
Group 
No Respop.se 
Prevention 
Response 
Prevention 
Note: n per cell= 30 
Variable 
Trials to Avoidance 
Acqusition 
M 
31.30 
M 
28.82 
SD 
16.48 
SD 
17.61 
Total UCS 
Duration 
M 
25.20 
M 
25.26 
SD 
9.04 
SD 
11. 08 
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suggests that . the greatest time to depart the plaiform was 
taken by s~bjects ~ho were ~ested i~mediately after treat-
ment, with little difference shown among the other four 
intervals. 
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Table 3 also suggests that the cell variances appear to 
be severely heterogeneous, Results of an Fmax test found 
significant heterogeneity of variance (Fmax(lS,9) = 
29,350.19, p < ,on, While the analysis of varianc~ is rela-
tively . robust to violations of homogeneity of variance, the 
severity of the violation in this case warranted a trans-
formation of these data, A common log transformation (base 
10) was successful in removing the heterogeneity of variance 
(Fmax(15,9) = 19.08, n,s.). The means and standard deviations 
o~ the transformed data are shown in Table 4, 
A 3 x 5 analysis of variance performed on these trans-
formed data showed a significant treatment effect, F( 2 ,lJS) = 
116.39, p < .001, but no significant retention or interaction 
effect. An Omega squared showed that the significant treat-
ment effect accounted for 60% of the total variance (w 2 = 
. 5 96) , To further investigate the significant treatment 
effect, a Newman-Keuls analysis was performed. The results 
of the test indicated that all three groups were significantly 
di ff ere n t · from ea ch o the r ( p < • 0 1 ) . 
Number of Safety Tests, Table 5 shows the means and 
standard deviations for the number of safety tests for each 
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tr~atment group at each retention interval. These data 
suggest that the NRP subjects emitted more safety test 
responses than RP subjects, No safety testing behavior was 
p e rformed by any subject in the Control group. Further, 
the amount of safety testing at each retention interval 
produced no apparent pattern. 
These data . also appear to exhibit heterogeneity of 
variance. Since the five cells in the control group each 
had zero variance, this group was exclud~d from the F 
max 
test. This test revealed severe heterogeneity with 
F = 
max(l0,9) 56.02, p < .01. A log transformation 
produc e d relatively homogeneous <lat~ (Fmax(l0, 9 ) = 5.42, 
p ) .01). The means and standard deviations for the 
transformed data can be seen in Table 6. 
Since zero variance remained after the transformation 
in the five cells for the control subjects, the exclusion of 
this group from the analysis of variance was warranted. 
Thus~ a 2 x 5 analysis of variance was performed on the number 
of safety tests emitted by the RP and NRP subjects it the 
five retention int e rvals. The analysis revealed significant 
treatment effect, F( = 22.94, p < .001, but showed no 
· 1,90) 
interval effect or interaction effect. An Omega squared 
showed 19 % of the total variance was accounted for by the 
treatment (w 2 = .190). 
To compare controls with both RP and NRP subjects, 
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two chi square tests were performed. For each treatment 
group, the number of subjects who safety tested as well as 
the number of subjects who did not emit this behavior was 
determined. Thes e frequenci e s are shown in Table 7. The 
x 2 analysis showed a signific a nt difference betweerr the 
2 
groups, x = 16.28, p < .001. A similar analysis also 
d e monst .rat e d th a t significantly more subjects in the NRP 
group emitted saf e ty t e sts than subjects in the Control 
group 2 ( x = 66.67, p < ,001). 
The Relationship Between Approach Latency~ Number£!. 
Safety Tests. A P e arson correlation analysis was performed 
b e tween the two fear assessment variables in order to deter-
mine the extent to which approach latency and safety testing 
measured the same fear construct. The result showed a 
signifi6ant correlation (r = .64, p < .001}. 
Table 7 page 28 
Frequencies of Safety Test Behavior 
Treatment Number of Number of 
Subjects Safety Subjects Not 
Group Testing Safety 'resting 
No Response 
Prevention 40 10 
Response 
prevention 14 36 
Control 0 50 
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DISCUSSION 
The hypothesis that RP fa~ilitates the reduction of 
fear to a CS was supported, The subjects receiving RP 
approached the shock chamber sooner and safety tested less 
frequently before approaching the grids than the subjects 
not receiving RP. This result is consistent with the major-
ity of studies employing response prevention and assessing 
fear with either the persistence of avoidance (Baum, 1966; 
Benline & Simmel, 1967; Coulter, et al,, 1969; Schieff, 
et al., 1972; Solomon, et al,, 1953), or the CER assessment 
t~chniques (Monti & Smith, 1976; Starr & Mineka, 1977). It 
is also consistent with other work using the more sensitive 
approach assessment technology (Bersh & Paynter, 1972; 
Corriveau, 1977 1 1978; Corriveau & Smith, 1978; Corriveau, 
et al., 1978; Spring, et al., 1973). 
However, the subjects receiving RP had significantly 
longer latencies to approach the shock chamber and performed · 
more safety tests than control subjects. Thus, fear reduc-
tion was not complete in this study, While subjects receiving 
RP were significantly less fearful than those not receiving 
RP, the differences between the RP group and the Control 
group suggest that subjects receiving the treatment were 
still somewhat fearful of the shock chamber. These results 
do not su~port the claim of some re~earchers that RP leads 
to complete elimination of fear (Baum, 1969a, 1 1970; Shipley, 
page 30 
et al., 1971). It should be noted that research demonstrating 
complete fear reduction typically measures fear by persistence 
of the avoidance response, Cotriveau's (1978) finding that 
the avoidance measures are less sensitive fear assessment 
techniques than approach measurements may explain why these 
studies failed to show residual fear, The findings from 
this study are congruent with other research which found 
only partial fear reduction when fear was assessed with the 
more sensitive approach measures (Corriveau & Smith, 
1978; Coulter, Riccio & Page, 1969; Linton, Riccio, Rohrbaugh 
& Page, 1970; Spring, Prochaska & Smith, 1974), It should 
also be pointed out that the duration of RP in the present 
experiment was 45 min, compared with less than 10 min. in 
the Shipley et al. (1971) study and 30 min. in the Baum 
(1969a) study. In comparison to these studies, the duration 
of RP in the present study was quite long, Thus it is 
unlikely that the lack of total fear reduction was due to a 
short RP treatment in this experiment. 
Both Corriveau & Smith (1978) and Monti & Smith (1976) 
found that RP in the presence of the environmental stimuli 
of the avoidance apparatus alone resulted in fear reduction 
equivalent to that when the CS was presented, The results 
from the present study are consistent with this firiding. 
It could be argued that the opening of the door to the 
platform was in fact the CS in the present procedure as it 
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was consistently paired with shock onset in avoidance 
training, This interpretation is open to question on both 
conjectural and empirical grounds. First, from the observa-
tinn of subjects during avoidance training, it seems that 
the opening of the door acted simply as a cue for the 
initiation of the avoidance response. During the trials on 
which the initial avoidance response was made most animals 
attempted to escape from the grid chamber by clawing and 
jumping at the door prior to its opening. As these responses 
were frequently not reinforced, the animals would cease 
making them before the door opened and ''wait 0 at the foot of 
the platform, When the door subsequently opened the avoid-
ance response was made, Thus, the subjects appeared to be 
afraid of the grid chamber but learned to emit the avoidance 
response only in the presence of the open door: Of course, 
this irtterpretaion is speculative as no empirical demonstration 
of the cuing properties of the opening of the door w~re 
attempted in this study, While this speculation is consistent 
with Herrnstein 1 s (1969) and Schoenfeld 1 s (1950) interpretation 
of discriminated avoidance, it does not deny the possibility 
that the opening of the door could also act as a CS capable 
of producing a fear CR, The present results do demonstrate, 
however, that even if the opening of the door was a cs, it 
was not the only one, Since the door remained closed through~ 
out the entire RP procedure and the treatment was effective in 
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reducing fear, the CS to which the animal's fear extinguished 
was probably the compound made up of the environmental 
stimuli of the avoidance apparatus, Whether the opening of 
the door was in fact a CS, and 1£ so, to what extent it 
contributes to the compound CS of environmental stimuli 
remains an empirical question. 
Perhaps the most interesting results of this study 
come from the investigation of the durability and stability 
of fear reduction, The second hypothesis stated that fear 
reduction from response prevention would persist over time. 
This led to the prediction . that at each retention interval 
the amount of fear exhibited by the subjects receiving RP 
would be less than that demonstrated by the non-treated 
subjects and more than that exhibited by the non-avoidance 
trained subjects. The lack of a significant statistical 
interaction between treatment and · retention intervals for 
both dependent variables supported this prediction, Specific-
ally, . the results showed that not only was RP an effective 
treatment for reducing fear but that when subjects receiving 
RP were compared with subjects not exposed to the procedure, 
the former demonstrated significantly less fear than the 
latter up to 10 days after treatment. Further, the RP 
subjects consistently demonstrated more fear than the control 
subjects. While the studies of Corriveau & Smith, (1978), 
Coulter, Riccio & Page (1969) and Monti & Smith (1976) demon-
page 
strated incomplete fear reduction as a result of response 
prevention when tested immediately after treatment, the 
present results show that this effect is maintained for at 
least 10 days. 
The prediction that the effects of RP would be stable 
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over time was also supported. The results showed no signifi-
cant main effect for retention intervals, for either approach 
latency or number of safety tests, This indicates that the 
level to which fear was reduced remain stable over at least 
10 days, 
The finding that the effect of RP in reducing fear is 
both consistent and stable over a 10 day period conflicts 
directly with the results reported by Benline & Simmel 
(1967). These authors found that subjects who were exposed 
to RP after they were trained to avoid in a shuttle box 
demonstrated significantly less fear 24 hours after training , 
than comparable subjects that did not receive the treatment. 
However, further testing of each animal at 48, 72, 96 and 
120 hours after the training revealed a steady increase in 
f~ar. By th e fifth day of testing, no differences were found 
between the treated and untreated groups indicating a substan-
tial recovery of fear for the subjects treated with RP. 
Results of the present study, however, indicate that for a 
period twice as long as that employed by Benline & Simmel, 
fear reduction was stable. 
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Two important differences between the present procedure 
and that employed by Benline and Simmel may explain these 
discrepant results, First, the methods of fear assessment 
were not the same, Benline and Simmel employed the active 
avoi~ance measure while the approach assessment techniques 
were used in this study, _ By giving 20 extinction trials 
per day, Benline and Simmel introduced the possibility of 
the spontaneous recovery of the conditioned avoidance res-
ponse. This phenomenon alone would not explain the complete 
recovery of the response, however, as spontaneous recovery 
selddm brings resporise strength back to pre-extinction 
levels. Benline and Simmel noted a gradual increase in the 
levels of responding over the five days, This gradual 
increase · can be explained by the reinforcement received 
from the CS termination (Bolles, Stokes & Younger, 1966; 
Kamin, 1956) whenever an avoidance response was made in 
extinction. If fear of the CS is not completely eliminated 
by RP, as much of the previously presented research indicates, 
the CS termination may provide sufficient reinforcement for 
a partial relearning of the avoidance response within each 
set of 20 extinction trials. Thus, within the first set of 
extinction trials spontaneous recovery may account for the 
first avoidance response and reinforcement by fear reduction 
resulting from CS termination may account for the subsequent 
increase in responding. The use of the approach assessment 
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methodology in this study reduced the possible effects 
these confounds would have on the measurement of fear within 
a test session. This technique provided the subject with 
only one exposure to the CS complex in each test session as 
opposed to 20 exposures (extinction trials) in Benline and 
Simmel's procedure. Thus, the opportunity for relearning 
either the avoidance response or the fear CR was minimized 
by making the training and the testing sessions more discri-
minable. 
The second difference between the present study and 
that of Benline and Simmel was the experimental design 
employed, By using a within subjects design, Benline and 
Simmel may have confounded the effects of repeated testing 
for fear with the effects of response prevention, Specific-
ally 1 one cannot be sure that the level of fear measured in 
the group exposed to RP (on every test day except the first) 
was not influenced by the previous day's fear test procedure, 
thus precluding an accurate measurement of fear retention at 
that interval, The possibility that testing did have a 
subsequent effect on fear assessment is made more plausible 
by finding that their NRP group showed no signs of extinction 
over five days and 100 extinction trials, Coupled with the 
possibility of the relearning of the original avoidance 
contingency as discussed earlier, the possible confounding 
of repeated testing with the effects of treatment renders 
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the use of a within subjects design inappropriate for the 
assessm~nt of the durability of the effects of RP. By 
employing a between subjects design, this study eliminated 
the possibility of such confounding as each subject was 
tested for fear only once at a specified retention inter-
val. That the NRP groups showed no decrease in approach 
latency or number of safety tests over the 10 day period 
for the group receiving no treatment demonstrates that 
the avoidance training was a potent fear producing proce-
dure. Of greater interest is the fact that the subjects 
receiving RP and tested at different intervals over 10 
days e xhibited equivalent approach latencies and number of 
safety tests, indicating durability of fear reduction. 
Since the subjects were exposed to no events that could 
interfere with the effects of RP over 10 days, such as 
repeated testing, the reduction in fear remained stable. 
It is interesting to note that other authors have reported 
much more impressive retention intervals. For example, 
Marquis & Hilgard (1936) showed evidence for a 16-month 
retention of conditioned eyelid reactions in dog& and 
Skinner (1960) reported immediate and correct responding 
in pigeons trained on an operant pecking task after six 
years of inactivity. 
Although Benline and Simmel's results showed that fear 
r e covered over a 5 day period, an attempt to replicate this 
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finding by Crawford (1977) failed. Crawford's study 
differed from Benline and Simmel 1 s in that she used a 
platform avoidance appaiatus rather than a shuttle box 
and only five min, of RP were provided as opposed to a 
minimum of 15 min. She found that there was no difference 
between the group receiving RP and the untreated group on the 
fifth day of testing, However, she also reported no differ~ 
ence in the amount of fear exhibited by the subjects in each 
group on~ previous test day including the first day. 
Crawford has interpreted these results to show that RP in 
presence of stimuli other than the CS was just as effective 
as the standard treatment procedure. However, a more plausible 
interpretation is that the short duration of RP employed in 
her study had no effect on fear reduction, A number of studies 
have shown that prolonged durations of RP are more effective 
in reducing fear than short durations (Baum, 1969 a & b; 
Reynierse & Wiff, 1973) and that very short treatments may 
actually enhance fear (Coulter, et al,, 1968; Linton, et al., 
1970). Thus, since no differences were found between Craw-
ford's treated and untreated groups suggests the duration 
of treatment may have been too short to effectively eliminate 
fear. 
While extreme caution and care must be exercised in 
discussing the implications for clinical settings from any 
subhuman analogue research, the present study may be useful 
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retention df conditionid responses shown by Marquis & 
Hilgard (1936) and Skinner (1960) is needed at both the 
subhuman and human level before the utility of the model 
can be fully assessed. 
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Appendix A 
Analysis of Variance Summary Tables for the 
Two Avoidance Training Variables 
Trials to Avoidance Acgusition 
Sum of Squ.ares 
0.09 
10015.59 
10015.68 
df 
l 
98 
99 
Me.an Square F 
0. 09 • 0009 
102.20 
Total UCS Dur.ation 
Sum of Squares 
154.01 
28491.91 
28645. 92 
df 
l 
98 
99 
Mean Square 
154.01 
290.73 
F 
0.53 
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